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locking time and high noise immunity delay controller in delay locked loop} 

i^^^ ^^^^ ^4^] 
Hl^ ^2fl^ 

£2^ ^eflol ;^H7l« >^]<?^J1^^^^^ ^^S., 

£4^ ^ ^'^^ ^^^^ ^efl^l ^lol7ls^ 

i6^ ^ ^^T^Sl Jl^^;^l7l<Hl ^xl<a-^^l<g ^^71^1 

£9^ ^ Jl^^^l7lo]] ^^c]- ^s.o^ ^ 

£10^ ^ Jl^^^l7loll c-l ^^3] nf^ <:^lAl£. 

* «-^oll cflt!: * 

300 : ^H7l-^ 'aefl'^l^l^^ 310 : ^^l^-^^l^ ^]5S.7] 
320 : ^Jl^^ ^efl<^l^H7l 
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<i4> ^ o. ai.£^ii^is.e] ^^1<^1 ^tl: ^^S., (Locking)^!^^ 

^l^^H ifl-¥-<=HlAi A>-g-s:l-^ #^oi sq«-oiiA-l o.^ ^o^t}^^ ^7] ^ 

<16> ^e|]7i^o| ^l<gji^^so^ ^^j£o]t:f. ^^(Clock_l)*^l ^1?> 

^511<^1€ ^J:(Delayed_clock)^ '?]:#«H^a4. ^s]^ ^^fl^l^ (Delayed_clock)ol 
^s^<^> ^>^^1 #'^'^> ^>^^1» ^^^>^ wl5I7l 

(IIO)S 7l§ ^^(Reference_clock)5!l- «lJiIS]c^ ^B^^> ^V^^l 

<5>^^ #<^<^> ^>^^1# ^^3^1-711 ^cf. W]iI77l(110)^ ol^Tfl^fl^i 

€ #^^^(Add_delay, Subtract_delay)» ^l-^^MlJl '^l ^S.^ ^]'^7}^ ^211<=>1^1^ 
-^(lOO)S 3i] = «fl5]<H 7]-^i-^H 7l§ Ai^s!)- ^eflol^ Al^o^ ^l9^^<^ol 

<17> £2^ ^5fl7l^o1lAi ^5l]ol PHl<H7ll- ^]^^]'^JL^^^^ £ 
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^Itb €-^^^(Clock_l)7l- ^lol7l-^ ^5flol^lo]w.(200)S ^^^£1^ ^5fl<^l7l- ^ 

^:i:(Delayed_clock)^ ^5^^^>:rL ^efl^^l^ ^S. (Delayed_clock)^ 'Jd^l «1S 
7l(210)S. ^S. (Reference_clock) s\- n]MS\o] 

(Add_delay_i , Sub_delay_i )^ ^^tb ^eflol^l^H^] (220)3. SJ^sl^efl ^f^tb 
<>l7l(220)^ ^^^^ Al^iEflcllAio^ <^^^>^1 ^^5^ ^ ol 

>^l<g alJil7l<^1lAl A]^ ^]<^ ^7} T:flt!: rLi:}]^. ^^5>^1 ^Jl ^ 

'=>1^H1 <a^^<?l -^1-71 xjo^ ^71- ^4i<^l t:flt!: "a^t!: 71 

§^ ^^^<^>^ ^1*H7>^ ^eflol^lcOJ^C 200)1- ^1:7]- 

■^4* ^eflo];^]ol7](220)2l #^ Ai^(Add_delay, Sub_delay)^ ^1*H7>^ 

^ 2^1 ol^loi«.( 200)0.5. cfA] 2l:ctifl£]c>| ;HH7|-^ 'a£fl<^l^l"y-^(200)^ A]:^ ^1"?^'^=^ 

<18> o^cHlAi ^tg^ ^2flo^ 7]^ollAl^, ^]^Jl^^^S7l- O.^ 

(locking) <:'l ^>%<Hl^i^ ^^-^l s.a^^ ^ o;[cf^ ;a-^oi ojq.. zlsI 

^^Jdocking)^! ^7] ^l-^oflA-l (locking)^] ^1 nfl^zl-y^l 

Al^o] ufl-^ ^ ^ cj-^ol o;[x:f. ^^1^ s-oj^ ^y] ^^l'^-^^l<?^ «lii77l(210) 

oflAi #^5]^ Al^> xl<a ^^ofl cfl^> ^c].^ - ^ 2.e.l.A-l A]:^ ^lo^^ S^tbrq. 

#^ol(10Cking)ol S)7l7l-^1 ^5^^ Al^^ ^ HflS ^*>lM-7fl ^Cffe ^^l^ol ^^g^}?]] 
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( locking) ^e);^! ;^]o^^ 2:^ aj-i^^ ol^^>jl Aj^x] 

S^Jl^^S^ i^-^t locking)^! ^1-B11<^1 



^1^ 7>^* ^l<^^m ^efloi;^ioi7l# i^^H <^l^^^i=1-. 

^^fl^Hl^Y^ ^1^> ^1<^ 7>^^ ^H^m ^Jl^ ^eflol;^lol7l# 5L^^>^ ^^^^ 7> 
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w>, ^^oH locking)^! ^^<^]^^^ yy^^ ^i^> ^i^^ 

1^. 



<22> o]^>, ^ yVxgo] ^^>^ 7l^^oHA-l ^^^o^ x]^^ 71-^ ;^>7V ^ ^^^^ 7]^^ 

o]:4o]7]9] #^^^(Add_delay, Subtract_delay)<^l -f-^^H ^1"^^* ^ 

^ ^1*^7]-^ ^2fl<^l^l<?l^(300), ^]^7}^ ^5llol^lciw.(300)o^ # 

^ €-^^J:(Delayed_clock)5!f 7]^ #^^^(Reference_clock)# wlJil^>«^ ^1*3^ 
^ ^^^>^ 'id^l'?!-^^!'?! «lJ5l7l(310), Al^^l<a^^ wlii ^^1 

'^-^^l'?! wli27](310)^ #^^^(Add_delay_i. Sub_delay_i ^H7]-^ 
^eflc:)l^loi«.(3oo)o] Tasflo]^ #^^J:(Delayed_clock)5q- 7l^^^(Reference_clock)<Hl 

7l(320)S ^^^5\o] o^x:]., 
<24> ^2fl2^ 7l#oi] cflt!: i25i]- cf^ 7]^ ^S(Reference_clock)5i|- a]^ 

^1^^ A]j:(Delayed_clock)7> ^ixl-g-^xlo^ tili77](310) ^W&f- ^^^i ^efl^^l 
^l<H7l(320)^S£ ^^^4^ ^^14. ^^^^ ^5llol;5llol7l(320)'^lA-l:£ 7l§ 
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^J:(Reference_cldck)5i1- ^]'^^ ^^(Delayed_clock)^ tiliE§><:>i -^^J (locking) c>l 

^9X^^] ^>\d^1S ^^^>7l ^olx4. 



^. ^ 511 ol;^lo1 71(410)* 5L^*1-:[1 7l^ 

(Reference_clock)5q- a]^ ^1<S^ ^5:(Delayed_clock)» tilJil^><^ 7]^ ^S. 
(Referenced_clock)5!l- ^1^^ ^ J:(Delayed_clock) >^1-<^1^ ^^l7> ^Ib^ ^jtt 
^ ^^oH locking) <5l sl^^^l ^>>\i^l» ^^^m ^^^^^171(430)^1- t]-^^-7] 
(420)# ^llS ^7H>5^rl-. ^:^l<a-^^l<a HlJ5l7l^ %^ ^S(Add_delay_i . 
Sub_delay_i)7l- ^s^lol^H7l (410)S ^^^1:^ ^^^1 -^^J (Locking )ol ^ 

:&^«11^^ ^^(Add_delay_int, Sub_delay_int )# ^S^^t!"^. ^7l ^s. 

(Add_delay_i, Sub_delay_i )^ 41 q-^5|-7lS. ^^^s]^ 1- # s^>i47> ^^slJl -^>7l 
^^(Add_delay_int, Sub_delay_int)^ 4^^^71(420)^ 'ij^slol l; ^ ^>i47> 

^^^cf. o] nfl, ^^^>^ 71^^ ^1-71 Jl^ ^^171(430)21 ^2l-# ^^<^m<=^ 'S:^, 51^ 
^;^l7l(430)7> 7l§ ^^(Reference_clock)^ ^1^€ ^^(Delayed_clock)^ ^;^1 
7> f^^^l €^1-^ ^^J(locking)Elol $X^ZL ^^^}^ ^1-71 

^ ell o];^! 0^71 (410)5.-^ <a^S)^ ^^^m ^ISS^ 3:^ ^ ^ ^^^>JL, iE 

^^1= Jl^J^^l7l(430)7> 7l^ ^Sl(Reference_clock)2l- a]:^ >^1<?!^ ^Jl 
(Delayed.clock)^ ^^l7> ^^§1 ^^}^ ^^Jdocking) sj^l ^^1 

^^71 ^^IS^-^^lo^ tilJi7 7U310)S.^Bl <y^Sl^ ^1:71. ^jc^ 
^1^ ^1"?^^ 2:^ ^^^cl-. i^^^^l 71(430)^ 7l^ ^ J: (Refer ence_c lock) 3J1- 

^1^ ^l'?!^ ^S(Delayed_clock)* Sl^-^S^><=»1 ^^B. ^^s^7]U20)^ ^H^V^ ^ 



<25> 



£4fe ^ ^^«Hl>^i ^11 S ^l-^:^ ^:n.^ ^ ell ol;^H 71(320)^ Ir^H* H^ltlr ^^1 
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J:(Rough_lock_flag)l- ^S^dtbT=f. 

^7] Jl^^^^l 71(430)^ ^^^<^1 0^11- ^^J^ojc^-. 

^^l7l(430)^ 7]^ ^3:(Reference_clock)7> <y^5]ZL a]^ ^1^^ ^S. 
(Delayed_clock)7> ^Il^2llol-^(510)# 7^^^^ ^^^^^ ^^1*^-^^1*3 ^^71(530)' 
^, ^1^^ ^^(Delayed.clock)^ 7]^ ^ J:(Reference_clock)7l- ^]2'^^]]o]:^ 

(520)^ Tl^A-l <a^5]^ ;^l2'Jii^l<^-^^1'S ^^71(540)1- ^til^>D^ ^7] ^^ll 1^;^] <^-^ 
^1^ ^^71(530)^ #^^5:(Lead_lag_flag_l):4 ;Hl2^^1 <?i-^^l ^ ^^71(540)^1 

#^^S(Lead_lag_flag_2)^ 4^SM T::f^2|-7] (420)1- ^l^H^}^ ^^ 

^^(Rough_lock^flag)# ^S^^^>^ S-3]^(550)» ^wl^c]-. 

^7l /^ll>Jd^l^-^^l^ ^^71(530,540)^ A]^ ^J:(Delayed_clock)l- 
si ^^tb t:-! ^1^* ^1^1^ ^ll^5flol^(510)# 71^ ^S(SI)^ 

7l§ ^:§:(Reference_clock)l- ^^-^^ ^t^. 7]^ ^5:(Reference_clock)7> ^ 

7] ^^.iSD^T^S. i^em-ia ^1^ ^l-S^ ^5:(Delayed_clock)7l- o}^}:^ 7]^ ^S. 
(Reference_clock)-a.cl- t^IeI ^tb 7]^^r:]-S. cl Si:^"! S^x:!-^ ^tb^. i^^l-^i , ^1 

^ ^I'a^ ^^(Delayed_clock)sl- 7]^ ^^(Reference_clock)7l- ^^cHLocking)5l<>l ^ 
cfJl :&^s:>7l ^«11A^^ a>^Al >^7l Ai^(si)7> 7l^ ^:&(Reference_clock):a^£ 
B\t^Jl ^t\-, ^7] :^]2^^]°l-^:^]<^ ^^71(540)^ 7l^ ^S. 

(Reference_clock)<^l ^^1^1 ^^tb ^1<S%=^^ cl ^1^# ^1^1^ ;^l2^e11ol-^ 

(520)^ 71^ ^^(Rl)5Jl- ^]'^^ ^:^(Delayed_clock)l- '^j^.^^ 
7] ^S.(R1)7} ^]<^^ ^s:(Delayed_clock):a.nl-£ m> = ^, ^1^ ^ISl^ ^Jl 

(Delayed_clock)7> 7l^ ^^(Reference.clock)^^^ ri]^ 7l^Jii:l-S. ^ofl $1 
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^^^c]., n^B^-A^ A]:^ ^Jl(Delayed_clock)5l- 7]^ ^s. 

(Reference_clock)7]- locking) s]<H 9X^JL ^^^\7] ^^^-^^ ^^^] ^7] ^S. 
m)7} A];^ ^1^^ Ai^(Delayed_clock):acf:£ ^^r^Jl ^^S\o]ol ^4. a1;^1o^-:^x] 
olS.^^(550)<^lAi^ ^7] ^ 7]\9] ^:^]<^-^^]9^ ^^7](530 , 540)<^]^^2] ^^c] ^6\] 
>H '^^^ ^I2^^1^-^^l<a ^^71(540)^ ^7] A]j:(Ri)7l- :<\<^^ x\ 

^(Delayed_clock):y.^- h=.^^JL ^^^^>J1 >^ll>Jd^l '^^-^^l ^ ^^71(530)^ ^7] ^s: 
(SI)7]- 7l§ Ai^(Reference_clock)a.cf i^e^c^-ji ^^tt^. ^7] 

i?V^^c}ji locking) ^>i42l-:£ ^^t^s^V^l ^-^^ 

^^oH locking) £1^1 ^X?:i4:n. ^^^s^H ^ Rough_lock_f lagl- 

4=1 t:1-#2|-7ls. 

£.6^ 7l$ Ai j:(Reference_clock)^ ^1*^^ ^^(Delayed_clock) ^}'^]^ ^■ 
^J- ^Hl^l^l ^:^mr ^^^^^Jl ^ 7>^*!: ^^1 -^i-^;^! <a ^^7] (530 , 540) s\S.^ 

tb <^11- ioi^Jl ^cf. 7l^ A] ^ (REFERENCE )7> ;H11^b1e1 (INV1)# 7]^ ^J:7> 
;(lll\+:^7|lolM(Nl)^ -n-SJslJl ;Hll\f^^l<='l:^^ #^<^1 ^l2\}:^7llo] e (n2) 

^ tb SEtb, -l-^ ^^(IN_CL0CK)7> ^I2<^ltfle1 (INV2)» 7]^ 

^ 'a:£7> >5ii2\f:^7flolE(N2)^ -B-^y^iji ^l2v+:^7iloiE(N2)^ #^0] 

\+:B7l1olE(Ni)o^ ^ ^^^S -^"a^cf. 7l§ Ai^( REFERENCE )# aV^A]^ #^0] ^13 
^ttlEKlNV3)» ^IM-Ai til-^£lo:| ^5^^7l(Bl)^ 1:<>17|-J1 l>i ^5^^7l(Bl)^ #^c>l 

;5ll3Vf:E.7llolM(N3)S!f ;^l4\+J^7llol e (n4)o| ^ <a^o.^ ^ll\+:B7llolM(Nl)S^ 
^l3\+:E.7flolE(N3)o^ 'y^-^S *^7>J1 >fll2\f:E.7flolE(N2)5] %■^c>] :^]4^^^p]] 

o]B.m)^ '^^^s. ^7] ;^i3\+H-7iioiE ^u^^B.n^']^^ 
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;5l]5\f:B7flolE(N5)sf ;^l6\+:^7l]olE(N6)^ 'a^-^-S. ^<^7}3l >5]l5\+^7l]olE(N5)2l %^ 
^ ^l6\i:^7llolM(N6)^ 'a^-^^, ^l6>+:^7flolE(N6)^ ;^l5\i-:^7flol e (n5)5^ <a 

1:^7H efl^l^V^ ^^^^(Lead_lagl_flag)# #^^4. 
^ll\+:^7llolE(Ni)fi^- :42\^^7]]o]^(m)S. ^^^^ Hfl^lfe 7]^ (REFERENCE)^ 
^:^(IN_CLOCK) ^Mofl <^]^]^ ^^1^1-^ ^15\+ 

:^7l]olE(N5)^ ;5ll6>d:^7l]olE(N6)S. ^-^^^ afl^m ^ll\iH.7flo] e (Ni)/;^l2\+:E.7flo] e 
(N2) sfl^l^l r-flo]Ell. 7l^# ^<^lJl, ^l3\+=7flolE(N3)/;5ll4\+:^7llolE 

(N4)^ m^^7]]^]^m)/^]2^^7]]o]^in2) 2fl^l^ ;^l5id::^7flolE(N5)/;^l6Td: 
^7llolE(N6)S. ^7^^^ 7iiolE(gate) ^^t:f. >g^^7l(Bl)^ ^ll\+:^7flol 

S(Nl)/^l2\f:£7llolE(N2)oiiAi tiijii7> ^ti>s tfl^lB^l- ^]5\+:^7flolE(N5)/;*ll6\+ 

71(530)^^^1^ ^J:(Lead_lag_flag_l)7l- <atH (INV4)<^1 ^^^<^ \^^7]]o] 

S(N7)^ ^ ^7] ^]2^^]<^-^^]<^ ^^71(540)^ %^ ^S. 

(Lead_lag_flag_2)7l- \1::^7flol e (^y) ^ cf^ o.^ ^<^Zt^. ^7] \^^7\]o]^ 
(N7)^ <ilHl^KlNV5)<^l ^tfl ^^S)c>l cf^sl- 71(420)^ ^^l^H*}^ ^ 

:£(Rough_lock_flag)* '3:^^-. ^l-7l ^ jfls^ ^^l<S-^^l<g ^^7l (530,540)«>l1^i 7l^ 

^ ^7] 2^ ^1 91-^^1 ^^71(540)^ ^7l ^:£(RI)7> X]^^ Al^ 

(Delayed_clock):a.t:f l^e^cfJl ^^^>JL ^7] ^]l^^]<^-^^]<^ ^^71(530)^ ^7] a] 
:^(SI)7> 7l§ ^:£(Reference_clock)^4 i^e^^^Jl ^^^>^ ^^s>\- zl^:^] 

28-12 



1019990066815 



2000/9/2 



<3i> ^>7l Jl^^^l7l(430)^ ^^^<^1^^ n #^ ^^-^l #^^(800)# ^7}^ 1- 

.^71 JL>§^;<1 71(430) oil ^ife locking) ol ^^^^1 o>iap^]^ ^^^j.^^^ 

^^01, ZL ^ifla^o.^. ^Tfl ^7> ;^-foil^ Jl^^^^l 

7l(430)<^l^i ^^Jdocking)^! s]5irfjL ^K-] e^-S ;^]<di^^S7}- ^ ^ 

^ ^t:flt!::£S ^^oHlocking)^ ^^3L ( locking)<^l ^]^<^] ^^^}7\] ^ 

Jl^J^^l7l(430)<^l>H ^^oU locking) ^^4^ 
^efl 01^1^7] (410)* o]-g-^cf^ ^^1^^ ^^oHlocking) ^<H^l7ll ^cf. ic|-2l- 

^i, ^^J(locking)<^l 9X^^ ^^:a<^l ^^^i^ "a^^t!: ^1^ ■^<a:<^l^ -f-^^l7l^l ^ 

Jl ^cl-7]- ^^^$] A]^ ^oj] Al^cf. cfs. ^o.^ ^5a( locking) 9X 

<32> ^^J(locking)ol 5]^cf^ ^7] ^^1<?^-^;^1S1S^^(550)<^1>H #^i^lc1el- 

:£ tij-s >a-7l ^^tt ^ 511 «>1^1<^ 71(410)* ^l^^l-s^ ^^1 ^>M:n. #t:-i 
(locking)* ^^^]^ <^lel-( locking error)!- ^^.4 ^I-tII ^S.^ ^* ^^tt ^'Hl 

^^oH locking) ol ^^cf^ #^^l7!lA-i n «1SA-1 >^7l A]^^ ^eflol^H 

71(410)* ol-g-^>£^ ^>7l ^^A^, -^^71 #^^(800)^ ^-a.(Delayed_clock)# ^ 

<^l-*'^^i ^7] ^;^1<=^-^^1<5^^2!^(550)^ #^* ^ ^1^^^ ^Vom^?]: 

# ^1^ Al^^ ^^Al7l^ ^^* ^v]-. <y}■^^] o]^ ^l*<Hl'a7} Aixl^-^^lo^s 

^^(550)<^lAi ^?J(locking)ol sl^l ^^t\^ :^^^7} ^o]±^, o] x^ofl^ ^7] 
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^JlCrough lock flag) w] sI-a] a-^ , ^7] ^eil^l^l<H7l(410)# 

<33> :£9^ ^7] #^^(800)^1 7}^^ ^ 71-xl 0^11- £Al^ ^0)4. o^e] 711^ 4=|iM 

5l];<lrfiBll- 3115. -S^tlrcf. ^^^^ :^7lAl7l^ 7]^ #^ A]^ 

(CLOCK)sf ^7] ^^ISl-^^l'S^^^CSSO)^ W^ e)^ ^s(RESET)# '^^-^S. 

^]^]^^](900)si\-, ^7] 7]^ ^^(CLOCK)Sil- ^7] ^S(RESET) 
# ^}Jl (900)0]] <^^s. ^n^^ efl;^l^Bl 

(910)5^-, ^1-71 01-^^1 ^5.3] ^(550) 21 %^ ^ ^7] 41 efl^^l^B] 

(910)21 41HS£]^ ^sl- 2-^>M ^^^^Bl^^l-^ 7lloiE(92o)sq-. >a-7l \+:^ 
7llolE(920)2l ^V^^l^ ^S(Rough_lock_flag)# #^^>^ ^b1e1(930)* 

<34> 4=|SS efl^l^fiE^o^ ^^o.^^ ^7] Ai^ic^-:^^ic^^3i «.(8io)2l #^(DATA) 

7} ^o]7}ji^ #^(CL0CK)«^1 ^n^^ ^^M.7} ^ ^ o]^^^. 5llxliBl# 

^ ^J1(RESET)<^1 ^7lSj-^t:f. 4=lSS 2ll^l^El#2l S.c>}a] 

el^^m 7llolM(920)^ i^le) ^*}- ^^21 efl^l^Ei* ^52f^o>n> ^ 

^oHlocking)ol ^^cl-^ ^^oH locking) ol ^e^;^! ^^t:}^ ^^M.^ ^ 

<35> :£io^ >^>7i #^^(800)21 BE cf^- ^^Hl* 

#3^:^.^, 511^1 >iBl# ^7lAl7l^ 7l§ #^ ^^(CL0CK)2f ^^^^ S1^^^ 
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^7] ^;^l«a-^^l<^s^ ^(550)2] #^ Ai^^ 'U^S. c^-^7fl^ 

4=1 M 5ll;^l:iBl(950)# ^tils^H, ^oM ^^7^^ 4=1 efl^l^B] ^oi] o^^o, 
feel 3:>ol^ ZL^^lol SJjl T^}7]V\^2] ^^^5]^ Cil<^lBi7> ^i^^S^ ^eflo]l- 

^^fe ^10^^^(960)^ 71 ^J:(Rough_lock_flag)» ^^f. 

<37> >^V7li4 ^o] ^ ^v^^ ^S.mv]]S.^ 5]S.o1lAi ^^^O] ^^-^ 

711- c^l^^AS^ ^5301 ^Hl^] -^l-EflollA-lfe ^7]6\] (Locking) Al:?>^ ^ 

^ ^ 9XJL ^^^^] ^>BfloilA-lfe ^>7l ^^tb ^efl^l^HzHl 0^*1] :^o]l o^*}. 

^^Al^ §1:1-. 
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11 

^l^^lS^^^ ^^^1 tiliR ^^l^-^^l^ Wlii7 7l(310)^ #^^^1- 



[^^^J- 2] 

^1 1 ^'H^i. 

A>o]£]^ A]^ ^jc^ 7}^ 5^-^ Ai^^ #^^>^ 'ae11^1^1<H7l; 
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-^y] 7l§ #^ ^^9]- X\:it ^^<=^] -§-^«fl^1 ^a^]]^] ^^oH locking)^ 



^1 2 ^J-ofl ^<H^i, 

^>7l JI^^>^l7l^, 
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